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(i) Have a simple method for replac-
ing the inflation medium cartridge;
and

(ii) Be in a ready-to-use condition or
be conspicuously marked to indicate
that the inflation mechanism is not in
a ready-to-use condition and that the
purchaser must assemble it.

(4) Each manual inflation mechanism
must—

(i) Provide an easy means of inflation
that requires only one deliberate ac-
tion on the part of the wearer to actu-
ate it; and

(ii) Be operated by pulling on an in-
flation handle that is marked ‘‘Jerk to
Inflate’’ at two visible locations.

(5) Each automatic inflation mecha-
nism must—

(i) Have an obvious method for indi-
cating whether the mechanism has
been activated; and

(ii) Be incapable of assembly without
its water sensitive element.

(6) The marking required for the in-
flation handle of a manual inflation
mechanism must be waterproof, perma-
nent, and readable from a distance of
2.5 m (8 ft.).

(d) Deflation mechanism. (1) Each in-
flation chamber must have its own de-
flation mechanism.

(2) Each deflation mechanism must—
(i) Be readily accessible to either

hand when the PFD is worn while in-
flated;

(ii) Not require tools to operate it;
(iii) Have an intended method of op-

eration that is obvious to an untrained
wearer, and

(iv) Not be able to be locked in the
open or closed position.

(3) The deflation mechanism may be
the oral inflation mechanism.

(e) Sewn seams. Stitching used in each
structural seam of a PFD must provide
performance equal to or better than a
Class 300 Lockstitch meeting Federal
Standard No. 751.

[CGD 78–174, 50 FR 33928, Aug. 22, 1985, as
amended by CGD 78–174A, 51 FR 4351, Feb. 4,
1986; CGD 78–174, 60 FR 2487, Jan. 9, 1995]

§ 160.077–17 Construction and Per-
formance—Type I and Commercial
Hybrid PFD.

(a) General. Each commercial hybrid
PFD must meet—

(1) Paragraph (b) of this section; and
(2) Section 160.077–15, except § 160.077–

15(a)(2)(iii) and § 160.077–15(c)(1)(i).
(b) Additional requirements. Each com-

mercial hybrid PFD must—
(1) Be able to pass the tests in

§ 160.077–21;
(2) Not present a snag hazard when

properly worn;
(3) When worn inflated, have a visible

external surface area of at least 1300 sq.
cm (200 sq. in.) in front and 450 sq. cm
(70 sq. in.) in back that are primarily
vivid reddish orange as defined by sec-
tions 13 and 14 of the ‘‘Color Names
Dictionary’’;

(4) Have at least one inflation cham-
ber, except that a hybrid PFD approved
as a SOLAS lifejacket must have at
least two inflation chambers;

(5) Have at least one manual infla-
tion mechanism.

(6) Have at least one automatic infla-
tion mechanism that inflates at least
one chamber; and

(7) Not require second stage donning
after inflation.

(8) If approved for adults, be univer-
sally sized as specified in § 160.077–
15(b)(7).

(9) Commercial hybrid PFDs employ-
ing closures with less than 1600 N (360
lb) strength, must have at least two
closures that meet UL 1517, Section
22.1.

(10) Each commercial hybrid PFD
must have an attachment for a PFD
light securely fastened to the front
shoulder area. The location should be
such that if the light is attached it will
not damage or impair the performance
of the PFD.

(11) In the deflated and the inflated
condition, provide buoyancies of at
least the values in Table 160.077–
17(b)(11).

TABLE 160.077–17(B)(11)—MINIMUM BUOYANCY OF TYPE I AND COMMERCIAL HYBRID PFDS

Adult Youth Small child

Inherent buoyancy (deflated condition):
Type I ................................................ 70 N (15.5 lb) ................... 50 N (11 lb) ...................... 40 N (9 lb)
Type V ............................................... 60 N (13 lb) ...................... 34 N (7.5 lb) ..................... N/A

Total buoyancy (inflated condition):
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TABLE 160.077–17(B)(11)—MINIMUM BUOYANCY OF TYPE I AND COMMERCIAL HYBRID PFDS—
Continued

Adult Youth Small child

Type I ................................................ 130 N (30 lb) .................... 80 N (18 lb) ...................... 67 N (15 lb)
Type V ............................................... 100 N (22 lb) .................... 67 N (15 lb) ...................... N/A

[CGD 78–174, 50 FR 33928, Aug. 22, 1985, as
amended by CGD 78–174, 60 FR 2487, Jan. 9,
1995]

§ 160.077–19 Approval Testing—Rec-
reational Hybrid PFD’s.

(a) General. (1) This section contains
approval tests and examinations for
recreational hybrid PFD’s. Each test
and examination must be conducted or
supervised by an independent labora-
tory. The tests must be done using
PFD’s that have been constructed in
accordance with the plans and speci-
fications in the application for ap-
proval. In each test only one PFD is re-
quired to be tested unless otherwise
specified or needed to complete the
tests in paragraph (d) of this section.

(2) All data relating to buoyancy and
pressure must be taken at, or corrected
to, standard atmospheric pressure of
760 mm (29.92 inches) of mercury and
temperature of 20 ° C (68 ° F).

(3) The tests in paragraph (b) of this
section must be completed before doing
the tests in paragraph (d) of this sec-
tion.

(4) In each test that specifies infla-
tion by an automatic inflation mecha-
nism and either or both of the other
mechanisms, the automatic inflation
mechanism must be tested first.

(5) Some tests in this section require
PFD’s to be tested while being worn.
The number and characteristics of the
test subjects must be as prescribed in
section 11 of UL 1517.

(b) Tests. Each PFD design must be
tested according to the procedures in
the following tests and meet the re-
quirements in those tests:

(1) Donning and Operability, UL 1517,
section 12.

(2) Jump Test, UL 1517, section 13.
(3) Flotation Stability and Inflation.
(i) Uninflated Flotation Stability, UL

1517, section 14.

NOTE: If the freeboard of a test subject is
close to zero, caution must be taken to pre-
vent the subject from inhaling water. The

subject may use lightweight breathing aids
to avoid inhaling water.

(ii) Inflation, UL 1517, section 14.3
through 14.5 using a PFD with each
automatic inflation mechanism dis-
abled.

(iii) Inflated flotation stability, UL
1517, section 15, for Type II and Type III
performance except comparisons are to
be made to the appropriate size and
Type reference vest as defined in
§ 160.077–2(j).

(4) Water Emergence, UL 1517, section
16.

(5) Operation Force Test, UL 1517, sec-
tion 17.

(6) Buoyancy, buoyancy distribution,
and inflation medium retention test, UL
1517, sections 18 and 19, except:

(i) Recreational hybrid inflatables
must provide minimum buoyancy as
specified in Table 160.077–15(b)(13):

(ii) The buoyancy and volume dis-
placement of kapok buoyant inserts
must be tested in accordance with the
procedures prescribed in § 160.047–4(c)(4)
and § 160.047–5(e)(1) in lieu of the proce-
dures in UL 1517, section 18 and 19.

(7) Inflation Chamber Tests.
(i) Over-pressure Test, UL 1517, section

28.
(ii) Air Retention Test, UL 1517, sec-

tion 29.
(8) Temperature Cycling Tests, UL 1517,

section 23.
(9) Solvent Exposure Test, UL 1517, sec-

tion 24.
(10) Environmental Tests, UL 1517, sec-

tion 31.1.
(i) Humidity Exposure, UL 1517, sec-

tion 31.4.
(ii) Rain Exposure, UL 1517, section

31.2 and 31.3.
(11) Abrasion/Compression Test, UL

1517, section 26.
(12) Water Entrapment Test, UL 1517,

section 20.
(13) Tensile Tests, UL 1517, section 22.
(14) Strength of Attachment of Inflation

Mechanism, UL 1517, section 30.
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